technology has been tested and successfully used on fresh core material (Abrams and Dahdah, 2011) , but it had not been attempted on archived material.
To that end, an extensive archive of ocean seabed core samples exist for the east coast of Canada collected over a period from 1965 to present. The cores are stored at the Geological Survey of Canada at the Bedford Institute of Oceanography in Dartmouth, Nova Scotia.
Introduction
The Labrador Sea, located in the northern region of offshore Newfoundland and Labrador, Canada, is one of the largest under-explored areas along the eastern Canadian Margin. Numerous vintage 2D seismic surveys have been acquired over the past 50 years, and 29 wells have been drilled on the Labrador Shelf from the 1970's through the 1980's. Since that time there has been a hiatus of exploration in the region, until the summers of 2011 and 2012, when 40 000 line kilometers of new, long offset 2D seismic data were acquired by TGS-NOPEC over the shelf, slope and deep water of the Labrador Sea.
As a complement to the seismic data acquired, various other studies have been undertaken and used in pre-drill exploration of this area. One such study is the Shallow Core sampling project.
To that end, consideration was given to extracting new information from an extensive archive of ocean seabed core samples that exists for all areas of the east coast of Canada. These cores have been collected over the last 50 years and are stored at the Geological Survey of Canada-Atlantic at the Bedford Institute of Oceanography (BIO) in Dartmouth, Nova Scotia.
This study used 83 Labrador Sea area cores as part of a broader pilot study of 170 cores selected by Nalcor Energy Oil and Gas. These cores were all collected in the last 11 years for regional surficial geology and geohazard studies and are stored in sealed plastic sleeves under refrigerated conditions (4°C) at GSC-Atlantic.
The aim of this study was to test a geochemical sampling technique with the objective of determining if there are useful indications of petroleum hydrocarbons within any of the archived cores. Using the Amplified Geochemical Imaging technology from W. L. Gore & Associates, hydrocarbon signatures in the nanogram range have been identified. When plotted spatially, these signatures correlate with seeps, identified from satellite observations and hydrocarbon chimneys, seen on the recent 2D seismic acquired in the Labrador Sea.
Theory and/or Method
The primary purpose of the evaluation was to assess whether properly stored core material had sufficient amounts of organic compounds to be instructive for the indication of petroleum hydrocarbons. Additionally, as a secondary objective, it would be helpful if these data would reveal any statistical significance to the distribution of these organic compounds, should there appear to be sufficient amounts.
Each core was sub-sampled and a small amount (approximately 60 cc) of the core material placed in a clean jar with sensitive adsorbents (Gore Modules), which would acquire a sample of the volatile and semi-volatile organic compounds over the course of a 20-day exposure. All sampler analyses are accompanied by instrument calibration samples for all compounds on the analytical list of this method (Table 1 ). In addition, several classes of quality control blank samples are included for analysis with the field samplers of this project. As an aggregate, quality control and instrument calibration samples constitute about 40% of the samplers analyzed for this survey. All geochemical samplers were analyzed after the exposure period to the seabed material. Analysis was accomplished using gas chromatography -mass spectrometry (GC/MS), for a range of hydrocarbon compounds from ethane (C2) to octadecane (C18), but also including pristane (C19) and phytane (C20).
Several methods of data processing were used to evaluate the geochemical information provided by these samples.
• A linear discriminant analysis was used to qualify the data with regard to gross geochemical response in order to determine if the samples exposed to the sediment core material have acquired a unique signature.
• A summation of several classes of compounds was charted and used to identify those samples that contain an abundance of normal alkanes relative to the other samples. This exercise also shows the differences in mass response from QA/QC samples as compared to the core samples.
• A Hierarchical Cluster Analysis (HCA) was performed on the qualified samples and four primary groups of samples were identified, which categorize the samples according to their geochemical composition.
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Examples
The samples from the Labrador area were isolated from the overall pilot study and processed via HCA in order to evaluate the geochemical compositional differences among the samples in this area. Figure 1 shows the HCA dendrogram output for the Labrador samples. The samples that appear to be most prospective for hydrocarbon accumulations have been color-coded red, and non-prospective samples grey. 
Conclusions
This study has shown that the preserved core samples exposed to hydrocarbon microseepage have acquired and retained a unique signature, which is not a function of any manufacturing or analytical artifact, and which is derived from the sample exposure to the core material. This answers the primary objective of this evaluation whereby it appears that properly stored core material can yield a meaningful organic signature, even after 11 years of storage. These encouraging results have led to planning of a larger and more comprehensive follow on study, covering larger areas, and testing older core material, as well as integration with seismic and seep data to highlight petroleum potential over the shelf, slope and deep water, offshore Labrador.
